Amino terminal regions of poliovirus 2C protein mediate membrane binding.
The poliovirus-encoded, membrane-associated polypeptide 2C is required for viral replication. We have expressed 2C, its precursor 2BC, and a number of 2C deletion mutants in eukaryotic (HeLa) cells and examined their localization using indirect immunofluorescence. Results presented here demonstrate that proteins 2C and 2BC are capable of localizing to the endoplasmic reticulum area in transfected cells in the absence of other poliovirus proteins. Additionally, 2C binds tightly to microsomal membranes in a direct in vitro membrane binding assay. Although the 2C protein lacks a defined membrane binding domain, we demonstrate that the N-terminal region encompassing amino acids 21-54 and containing a putative amphipathic helix plays an important role in membrane binding both in vivo and in vitro. In contrast, most of the C-terminus portion of the protein appears to be unnecessary for membrane association. The susceptibility of membrane-associated 2C to proteinase K digestion in vitro suggests that all or most of 2C is exposed to the cytoplasmic face of the membrane. Furthermore, unlike most proteins targeted to the endoplasmic reticulum, 2C does not appear to be glycosylated or cleaved by signal peptidases. The implication of the membrane binding domain of 2C in viral RNA replication is discussed.